




































































































analyze	 the	 growth	 of	 tourism	 in	 Portugal	 and	 provide	 prototypes	 of	 important	 tools	 for	 the	
development	 of	 data	 driven	 tourism	policy	making,	 Airbnb	 and	 telecom	data	 are	 analyzed	 using	 a	
network	 science	 approach	 to	 visualize	 country-wide	 tourist	 circulation	 and	 presents	 a	 model	 to	




























































































































































of	 tourism	as	a	 fashion	 industry	with	 close	 links	 to	 the	 individual’s	 status	 (Mason,	2016).	All	 these	
factors,	coupled	with	the	reduced	accommodation	costs	owed	to	emergence	of	sharing	economies,	
made	tourism	increasingly	more	affordable	and	very	popular.	
Independent	 reports	 confirm	 such	 a	 scenario,	 showing	 that	 tourism	 industry	 is	 growing	 rapidly	
(UNWTO	Tourism	Highlights:	2017	Edition,	2017;	UNWTO	Tourism	Highlights:	2018	Edition,	2018).	In	
Portugal,	tourism	industry	exports	have	grown	by	33%	(Pordata,	2018b)	between	2016	and	2017,	being	




the	 balance	 between	 the	 two.	 More	 tourists	 translate	 to	 more	 revenue,	 better	 services,	 job	
opportunities,	and	more	attractive	places	for	life.	At	the	same	time,	with	higher	demand	many	living	
costs	go	up,	and	ordinary	citizens	may	be	finding	it	hard	to	make	ends	meet	in	big	cities	and	tourism	
hot	 spots.	Without	 facts,	 it	 is	 easy	 to	 jump	onto	 conclusions.	 Big	 data	 and	 analytics	may	 hold	 the	





social	media	data;	 ii)	mobile	 roaming	data,	and	 iii)	 sharing	economy	 (accommodation)	data.	 In	 the	
thesis,	first,	for	each	a	test	of	easiness	to	acquire	data	is	conducted,	to	understand	whether	data	are	
available	and	under	which	conditions.	As	an	exercise,	for	the	social	media	data,	a	prototype	software	
was	 developed	 to	 identify	 viable	 alternatives	 for	 data	 collection.	 	 Second,	 preliminary	 exploratory	
analysis	is	conducted	for	structed	data,	namely	AirBnB	and	mobile	roaming	data.	Third,	mechanisms	
for	value	capture	from	the	data	are	discussed	in	the	context	of	tourism	management.	
The	motivation	to	 focus	on	these	three	data	sources	 is	 the	capacity	to	provide	 information	on	two	











Part	 of	 the	work	 done	 for	 this	 thesis	 is	 also	 presented	 as	 an	 interactive	website	 on	 the	 following	

































In	 order	 to	 analyze	 the	 economic	 impact	 of	 tourism,	 one	must	 understand	 what	 accounts	 for	 an	
export/import	in	the	tourism	industry.	Eurostat	defines	an	export	of	a	good	or	service	as	a	transaction	
from	residents	to	non-residents	(including	smuggled	goods).	Therefore,	export	of	services	are	those	
provided	 by	 residents	 to	 non-residents,	 regardless	 of	 where	 they	 are	 bought	 or	 consumed.	
Accordingly,	Tourism	exports	is	the	sum	of	expenditures	of	non-residents	in	the	the	hosting	country.	




Similarly,	 this	 sector	 is	 also	 an	 important	 source	 of	 employment	 for	 the	 Portuguese	 population:	






demonstrate	 that	 after	 the	 2008	 crisis	 the	 investment	 into	 the	 rehabilitation	 of	 Lisbon’s	 historical	
center	arises	as	an	opportunity	to	revitalize	other	industries,	specifically	the	construction	industry.	The	
goal	of	 this	 rehabilitation	was	to	attract	private	 investment	and	thus	place	Lisbon	among	the	most	





its	 volatility.	A	 study	by	Banco	de	Portugal	developed	 focused	on	 the	 study	of	 the	 volatility	of	 the	
tourism	sector	 (Daniel	&	Rodrigues,	2010).	The	study	demonstrates	not	only	 the	seasonality	of	 the	
sector,	but	also	that	in	general	unanticipated	shocks	that	affect	tourism	can	yield	a	strong	impact	in	








According	 to	 studies	 focused	 on	 worldwide	 tourism	 trends	 conducted	 by	 the	 World	 Tourism	




















- Demand:	 Lim	 found	 that	 the	 variables	with	 the	 highest	 explanatory	 variables	 are	 income,	
relative	 prices	 and	 transport	 costs	 (Lim,	 1999).	 The	 author	 includes	 personal	 preference,	
destination	 image,	 government	 regulations,	 personal	 financial	 capacity,	 political/military	
tensions,	personal	safety	concerns,	health	epidemics	and	fear	of	crime.	
- Government	Responsibilities:	Prideaux	subdivides	 this	 factor	 into	diplomatic	 (facilitate	 the	
issue	of	visas,	recognition	of	passports,	operation	of	transport	modes	and	recognition	of	civil	
rights),	policy	(may	limit	the	amount	of	tourist	inflows,	amount	of	currency	taken	out	of	the	
country,	 value	 and	 quantity	 of	 goods	 taken	 out	 of	 the	 country	 and	 imported	 by	 returning	
tourists),	marketing,	 regulatory	 regimes	 (regulations	 include	 qualitative	 and	 quantitative	
controls	over	public	and	private	sector	organizations	that	operate	in	the	tourism	industry)	and	
the	 supply	 of	 goods	 and	 services	 (provision	 of	 necessary	 infrastructures,	 maintenance	 of	
public	health,	provision	of	security	and	commercial	services	and	education	of	the	workforce).	








o External	 Economic	 factors:	 Includes	 efficiency	 of	 the	 hosting	 economy	 (i.e.,	
international	competitiveness	–	considered	more	efficient	the	lower	the	price	level	is),	
competition,	exchange	rates,	national	income	levels	and	elasticity	of	demand.		



















concept	 are	 then	 seen	 as	 a	 source	 for	 cheaper	 solutions	 for	 the	 same	 needs	 and/or	 an	
additional	source	of	income.	
• Societal:	 Postmodernism	 movements	 brought	 out	 a	 more	 horizontal	 model	 in	 the	
consumption	 schemes	 of	 communities,	 structured	 as	 networks.	 The	 growth	 of	 the	
consumerism	trend	takes	up	a	more	central	presence	in	the	consumers’	behavior.	
• Technological:	 Development	 of	 the	 internet	 facilitated	 the	 effortless	 connection	 of	 digital	
communities,	making	the	internet	a	source	of	influence	in	consumer	behavior.	
A	PwC	UK	study	identified	5	main	types	of	Sharing	Economies	(Vaughan	&	Daverio,	2016):		





• Peer-to-Peer	 transportation:	 Digital	 platforms	 that	 connects	 riders	 for	 both	 short	 or	 long	
distances.	The	most	well-known	services	operating	in	this	sector	are	Uber	and	Blablacar.	
• On-demand	household	 services:	Crowd-based	marketplaces	 for	on-demand,	 crowdsourced	
delivery	services	and	household	task	services	(e.g.,	Uber	Eats).	
• On-demand	professional	 services:	Online	platforms	 intended	 for	 connecting	 freelancers	 to	








The	 rapid	 development	 of	 Information	 and	 communication	 technologies	 (ICT),	 social	 media,	 e-


























Tourism	 impacts	 are	 distinguished	 in	 3	 types:	 i)	 Economic	 effects,	 ii)	 Sociocultural	 effects	 and	 iii)	
Environmental	effects	(Andereck,	Valentine,	Knopf,	&	Vogt,	2005;	Haralambopoulos	&	Pizam,	1996):	
2.3.1. Economic	Effects	
















remaining	 types	 of	 effects	may	 be	 overlooked	 at	 first,	 they	 often	 represent	 important	 sources	 of	
motivation	for	anti-tourism	movements	from	communities.	
2.3.2. Sociocultural	Effects	
The	 term	sociocultural	 refers	 to	 the	 residing	population	 in	a	city	 (Social	 component),	 the	way	 they	
































experience	 the	 “real”	 culture	 can	 cause	 it	 to	
become	forged	
Table	3:	Sociocultural	effects	of	tourism.	Source:	Mason,	2016	(adapted)	




The	natural	environment	 refers	 to	both	natural	and	human	 features.	 It	 includes	 landscapes,	 rivers,	



























































center	 (Plummer,	2017).	 The	Association	of	British	Travel	Agents	 (ABTA)	mentions	as	a	part	of	 the	





The	 city	 hall	 acknowledged	 the	 problem	 and	 is	 taking	 measures	 to	 control	 the	 phenomenon:	





(Quattrone,	 Proserpio,	Quercia,	 Capra,	&	Musolesi,	 2016)	 and	 affordable	mobility	 options	 (Mason,	
2016).	 The	 access	 to	 online	 resources	 allowed	 tourists	 to	 easily	 access	 to	 information,	 crucial	 to	
travelling	aspiration	and	trace	itineraries.	These	factors	left	cities	ill-equipped	to	handle	tourism	flows	










to	 make	 the	 detection	 of	 Local	 accommodation	 infringing	 the	 existing	 regulations	 more	
efficient	(Machado,	2017).	
• The	Lisboa	Card,	a	card	that	provides	tourists	access	to	26	museums	and	monuments	in	the	
city,	 unlimited	 free	 travel	 by	 bus,	 metro,	 tram	 and	 elevators,	 various	 discounts,	 and	 free	






	of	 2018	a	 self-proclaimed	Portuguese	 community	named	











Portuguese	city	 Lisbon	 Porto	 Albufeira	




































conflicts	 (Ribeiro,	 2017).	 This	 study	 described	 the	 tourism	 sector	 and	 some	 of	 its	 impacts	 in	 the	
Portuguese	 tourism	 sector	 until	 2017.	 Although,	 such	 analysis	 is	 difficult	 to	 replicate	 in	 posterior	
periods.	The	author	finds	low	cost	airplane	passengers	as	one	of	the	fastest	growing	forms	of	travelling,	
and	 hotel	 supply	 had	 a	 modest	 growth.	 Both	 these	 factors	 contributed	 to	 the	 growth	 of	 sharing	
economies	in	accommodation	services.		
The	overall	impact	of	the	sharing	economy	based	accommodation	rental,	was	studied	from	a	pricing	
perspective	 through	 the	 usage	 of	 Airbnb	 data,	 where	 the	 authors	 found	 twenty-five	 explanatory	
variables	across	five	categories	and	analyzed	the	relationship	between	pricing	and	these	determinants	
(Wang	 &	 Nicolau,	 2017).	 Other	 studies	 focus	 on	 the	 impact	 of	 Airbnb	 in	 the	 hotel	 industry,	
demonstrating	the	negative	impact	on	hotel	revenue	with	the	increase	of	supply	of	Airbnb	listings,	and	






a	 big	 data	 analytics	method	 to	 support	 decision-making	 in	 tourism	destination	management	 using	












data	 used	 in	 the	 corresponding	 studies	 is	 limited,	 forcing	 these	 studies	 to	 develop	 a	 macro-level	
analysis	of	tourism.	
Below	is	presented	a	comparative	table	with	additional	key	studies	on	tourism	flows,	tourist	space	and	
tourist	behavior,	describing	 the	data	used,	 solution	methods,	key	 theories,	and	 the	purpose	of	 the	
research:	


























































































































































either	 carrying	 devices	 or	 in	movement	 detection	 (thus	 impossible	 to	 trace	 visitation	 sequences),	
mobile	positioning	data	had	low	granularity	and	often	based	on	samples,	social	media	data	yields	an	
error	 margin	 for	 location	 detection/sequence	 analysis	 and	 survey	 data	 is	 prone	 to	 biases	 and	
dissonance	between	announced	and	explicit	behavior.		
The	development	of	data	processing	technologies	and	the	generation	of	massive-scale	data	(J.	Li	et	al.,	
















for	 hospitality	 and	 tourism	 research:	 Tourism	 represents	 a	 complex	 system	 involving	 a	 series	 of	
processes	such	as	web	searching,	webpage	visiting,	online	booking/purchasing,	 landmark	visitation,	
social	 media	 activity,	 etc.,	 which	 carry	 effects	 that	 are	 often	 difficult	 to	 study	 and	 quantify	 using	
traditional	methods	(e.g.,	gentrification,	overcrowding	and	coexistence	conflicts).	Thus,	the	analysis	of	
this	system	as	a	whole	using	big	data	analytics	will	be	capable	of	developing	new	knowledge	towards	













Telecom	data	 is	 regarded	 as	 structured	data.	 This	 data	 can	be	 stored	 in	 a	 relational	 database	 and	









































The	 three	 Social	 Media	 platforms	 implied	 different	 approaches	 given	 the	 distinct	 platform	
architecture,	types	of	available	data,	and	ease	of	access	to	such	information.	
The	overall	work	breakdown	structure	of	the	project	is	as	follows:	Starting	with	the	development	of	
the	 tool	 to	 collect	 data	 from	 Facebook	 using	 a	 single	 Facebook	 page	 for	 experimental	 purposes:	
CMCascais.	After	the	successful	collection	of	this	data,	this	method	was	then	applied	to	all	the	pages	
associated	with	a	specific	keyword	search.	After	this,	the	Twitter	data	collection	tool	was	developed.	






















































temporarily	 disabled	 the	 access	 of	 its	 data	 to	 non-active	 apps	 (being	 this	 the	 case	 for	 the	 apps	
registered	for	the	development	of	this	project)	 in	order	to	perform	changes	to	their	API’s	and	thus	


































able	 to	 continuously	 update	 this	 data	 and	 append	 to	 the	 existing	 data	 new	 tweets	with	 the	 same	
keyword	search.	However,	 it	 is	 limited	 regarding	 the	 storage	of	historical	data	prior	 to	 the	date	of	
crawling.	
Most	 relevant	 data	 stored:	 Location	 Coordinates,	 Creation	 Date,	 Favourite	 Count,	 Tweet	 ID,	 Post	








the	data	being	 fetched	by	 its	posting	date.	However,	 the	API	does	not	allow	to	query	according	by	
period	of	 time.	The	Crawler	 is	 also	 capable	of	downloading	 the	pictures	of	each	post	being	 stored	
through	HTTP	requests	and	are	stored	with	the	post	ID	as	the	pictures’	names.	


























anonymized	 or	 removed.	 This	 data	 contains	 the	 anonymized	 user	 identifier	 for	 the	 customer,	 the	
nationality	of	the	user’s	SIM	Card,	the	date	and	time	of	the	event,	coordinates	of	the	network	tower’s	
cell	associated	to	the	network	event	
Network	 events	 can	 originate	 from	 different	 network	 types:	 Public	 Switched	 Telephone	 Network	
(referred	 to	 as	mobile	 data),	 text	messages	 (SMS),	 phone	 calls,	 pings	 between	 the	 phone	 and	 the	
telecom	tower,	etc.	For	 the	majority	of	events	 there	 is	 information	regarding	 the	cell	 to	which	 the	
tourist	is	connected,	the	tourist’s	nationality,	the	network	provider	and	the	phone’s	brand	and	model.	
In	 addition	 to	 the	network	events	data,	 telecom	 towers’	data	was	provided.	 These	 cell	 towers	 are	
typically	divided	by	3	cells:	responsible	for	controlling,	formatting,	receiving,	routing	and	transmitting	
Network	events	and	cover	different	angles	out	of	the	total	360º.	In	general,	a	device	will	be	connected	
to	 the	 closest	 node	 (which	 might	 not	 necessarily	 happen,	 e.g.,	 to	 manage	 overhead	 throughout	
neighboring	 nodes).	 With	 this	 data,	 it	 is	 possible	 to	 analyze	 the	 flows	 of	 tourists.	 The	 proposed	
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Where	!, "	are	contained	in	the	set	of	points	represented	in	the	plane	and	-	represents	the	Euclidean	











































Another	 table	 with	 information	 regarding	 each	 roamer	 was	 then	 developed:	 Day	 of	 month	 and	





Four	 datasets	were	used	 for	 this	 analysis,	 containing	 information	 about	 all	 properties	 listed	 in	 the	
platform	 and	 located	 in	 Portugal,	 booking	 activities	 (which	 includes	 Accepted	 Bookings,	 Blocked	




















































































































is	a	 library	developed	using	the	NLTK	 library	 (Natural	Language	Processing	Toolkit)	with	the	goal	of	
detecting	 locations	 and	 languages	 from	 a	 text	 and	 convert	 it	 to	 a	 dictionary	 containing	 the	 data	
encountered.	If	the	algorithm	detects	a	city	in	the	text,	it	will	return	the	city,	region	and	the	country	






































Additionally,	 in	 the	table	“Monthly”	 the	variable	“ADR	(USD)”	will	have	a	maximum	cutoff	value	of	
2000$.	In	the	“Properties”	table,	the	variable	“Annual	Revenue	LTM	(USD)”	will	have	a	maximum	cutoff	
































listings	with	 inaccurate	 location	 (i.e.,	 some	 listings	were	 located	 in	 the	sea	or	 rivers)	 that	were	not	


























Along	 the	 increase	 of	 K,	 the	 decrease	 rate	 of	 inertia	 becomes	 lower	 when	 K=5.	 Considering	 the	






















│   ── InstagramAPI 
│   ── __init__.py 
│   ── _data 
│   │   ── carcavelos_facebook_comments.csv 
│   │   ── carcavelos_facebook_statuses.csv 
│   │   ── carcavelos_instagram_img 
│   │   ── carcavelos_instagram_posts.csv 
│   │   ── carcavelos_tweets.csv 
│   │   ── cascais_facebook_comments.csv 
│   │   ── cascais_facebook_statuses.csv 
│   │   ── cascais_instagram_img 
│   │   ── cascais_instagram_posts.csv 
│   │   ── cascais_tweets.csv 
│   │   ── estoril_facebook_comments.csv 
│   │   ── estoril_facebook_statuses.csv 
│   │   ── estoril_instagram_posts.csv 
│   │   └── estoril_tweets.csv 
│   ── _master.py 
│   ── _master_batch_crawler.py 
│   ── _others 
│   │   ── data_viz_with_sample_data 
│   │   └── sentiment_analysis 
│   │       ── cascais_tweets.csv 
│   │       ── sentiment_analysis_lexicon_nonNLTK 
│   │       ── sentiment_analysis_part2.py 
│   │       ── sentiment_analysis_test.csv 
│   │       └── sentiment_analysis_test.py 
│   ── facebook 
│   ── facebook_access_token.py 
│   ── facebook_comments.py 
│   ── facebook_posts.py 
│   ── facebook_search_results.py 
│   ── instagram_access.py 
│   ── instagram_hashtags.py 
│   ── instagram_image_downloader.py 
│   ── twitter_tweets.py 
│   ── update_fb_comments.py 
│   ── update_fb_posts.py 
│   └── update_insta_hashtags.py 
── auto_updater_3kws.py 
── gui 
│   └── FlaskApp 
│       ── __init__.py 
│       ── db_facebook.py 
│       ── db_instagram.py 
│       ── db_twitter.py 
│       ── static 
│       ── support 
│       ── templates 



































































Tourists	 visit	 mainly	 the	 Porto,	 Lisbon	 and	 Algarve	 regions.	 Northern	 districts	 that	 are	 normally	







typical	 destinations	 for	 Portuguese	 immigrants	 are	 among	 the	 ones	 best	 represented	 (France,	


























In	 order	 to	 allow	 the	 analysis	 of	 flows	 of	 roamers	 across	 Portugal	 (using	 the	 existing	 dataset),	 a	


































The	daily	 bookings	 table	 contains	 information	of	 daily	 booking	 activities	 for	 each	 listing.	Although,	
aside	 from	 completed	 bookings,	 this	 table	 also	 includes	 data	 from	 blocked	 bookings,	 as	 well	 as	
requested	bookings,	which	include	the	unanswered	requests	(or	still	awaiting	an	answer)..	
Booking	 activity	 done	 in	Airbnb	 grew	exponentially	 over	 time.	 This	might	 be	because	of	 two	main	












































The	 number	 of	 reservations	 made	 each	 month	 are	 highly	 seasonal	 and	 has	 increased	 over	 time.	
However,	this	increase	is	may	be	be	attributed	to	the	rise	in	popularity	of	Airbnb,	instead	of	Portugal	
























Being	 Algarve	 sought	 after	 as	 a	 summer	 touristic	 destination	 by	 northern	 European	 countries	 and	
English	 speaking	 countries	with	medium	 to	high	purchasing	power,	 the	price	 level	 in	 this	 region	 is	
expected	 to	 be	 higher,	 which	 will	 reflect	 on	 the	 accommodation’s	 daily	 rates.	 Additionally,	 the	
accommodations	 existing	 in	 this	 area	 are	 typically	 villas,	 which	 are	 more	 expensive	 than	 entire	
apartments	or	rooms.	Lastly,	the	existence	of	more	villas	when	opposed	to	buildings	(when	compared	

















































periods.	 These	 visitors,	 unlike	 the	 ones	 previously	mentioned,	 have	 activity	 peaks	 in	 two	different	
months,	July	and	September.	









































Revenue	 Per	 Available	 Room	 (RevPAR)	 is	 a	 unit	 of	 measure	 that	 calculates	 the	 average	 revenue	
generated	by	a	room	(in	this	case	a	listing),	within	a	set	of	rooms	(in	the	case	of	a	hotel,	this	would	
correspond	to	the	set	of	rooms	existing	in	a	hotel),	which	will	correspond	to	the	set	of	listings	that	exist	






There	 is	 a	 clear	 growth	 of	 demand	 for	 Airbnb	 accommodation,	 resulting	 in	 growing	 revenue,	
reservations,	number	of	listings	and	occupancy	rates.	In	order	to	understand	the	source	of	the	scale	of	
this	growth,	it	is	necessary	to	get	an	overview	of	the	Airbnb	activity	compared	to	the	hotel	industry.	
Such	data	 is	available	 in	Turismo	de	Portugal’s	platform,	TravelBI,	containing	 information	regarding	























The	entry	 in	 the	hotel	 industry	panorama	when	opposed	to	Airbnb	 is	 significantly	different.	As	 the	
maintenance	costs	of	a	hotel	include	significant	fixed	costs,	as	well	as	being	in	addition	necessary	a	
permit	to	operate	legally,	hotels	face	significant	barriers	of	entry.	To	enter	the	Airbnb	market	on	the	
other	 hand,	 it	 is	 solely	 necessary	 ownership	 of	 unused	 accommodation,	 without	 any	 permit	
requirements.	As	most	landlords	prior	to	entering	Airbnb	already	own	said	unused	accommodation,	
the	 most	 significant	 entry	 barrier	 for	 the	 latter	 are	 the	 costs	 associated	 to	 the	 ownership	 of	 the	
property,	which	most	would	be	paying	either	way.	
In	the	plots	presented	below	is	depicted	the	yearly	evolution	of	bedroom	supply	in	both	Airbnb	and	
Hotel	 industry.	Airbnb	 room	supply	 is	 growing	exponentially	 and	 is	 getting	 close	 to	 the	number	of	
rooms	in	the	hotel	industry,	in	which	the	number	of	room	supply	is	not	growing	as	much	as	in	Airbnb.	
Even	though	the	dataset	has	been	filtered	to	only	include	listings	with	5	or	more	bookings	in	the	last	










It	 is	 now	 important	 to	 analyze	 the	 generated	 revenue	 by	 each	 market.	 This	 comparison	 clarifies	






















As	 observed	 in	 the	 background	 information	 section,	 tourism	 plays	 a	 fundamental	 role	 in	 the	
Portuguese	 economy.	 The	 benefits	 caused	 by	 this	 industry	 are	 well	 documented:	 they	 play	 an	
important	 role	 not	 only	 in	 the	 economy	 but	 also	 in	 sociocultural	 and	 environmental	 components.	
Although,	 this	 industry	 is	sensitive	to	unforeseen	shocks	 if	such	have	a	negative	 impact	on	tourism	


























typically	 cheaper,	 suggesting	 a	 significant	 presence	 of	 tourists	 arriving	 by	 plane	 at	 these	 days.	
Accordingly,	52%	of	the	roamers	stay	in	Portugal	for	8	days	or	less.	
Airbnb	 booking	 reviewers’	 country	 of	 origin	was	 used	 as	 a	 proxy	 for	 the	 population	 of	 tourists	 in	
Portugal	using	Airbnb.	Through	the	analysis	of	the	number	of	booking	reviews	per	nationality	in	each	
period,	three	different	visitation	patterns	became	clear:	1)	Southern	Europe	visitors,	such	as	Portugal,	
Spain,	 France	 and	 Italy	 have	 their	 peak	 activity	 in	 the	 platform	 in	 August	 (with	 a	 local	 maximum	
between	 March	 and	 May).	 2)	 Anglosphere	 countries	 plus	 Belgium	 present	 activity	 peaks	 in	 two	







Airbnb	 listings	 are	 highly	 concentrated	 in	 Lisbon	 and	 Porto,	 being	 the	 majority	 of	 these	 Entire	
homes/apartments.	There	 is	 an	exponential	 growth	of	 the	number	of	Airbnb	bookings	 in	Portugal,	
having	most	 of	 these	 been	made	 in	 the	 past	 two	 years.	 Although,	 the	 number	 of	 inactive	 Airbnb	
bookings	is	also	significant.	Overall,	the	Airbnb	users	in	Portugal	have	as	origin	France,	United	Kingdom,	
Germany	and	United	States.	













Through	 the	 analysis	 of	 the	 telecom	data	 it	was	 observed	 that	 during	 the	month	 of	 August	 2017,	
tourists	visited	Portugal	mostly	during	the	second	week	of	the	month.	After	that	period	the	number	of	

























the	case	of	 telecom	data,	 the	population	are	 the	 tourists	 that	 connected	 to	NOS	network,	not	 the	
populations	 of	 tourists	 visiting	 Portugal),	 instead	 of	 using	 sample-based	methods.	 The	 conclusions	
drawn	from	these	analyses	represent	an	overview	of	the	entire	population	or	a	very	large	proportion	
of	it	(which	is	what	happens	in	the	case	of	the	telecom	data)	out	of	reliable	sources	of	data,	making	
this	 approach	 a	 valuable	 source	 of	 knowledge	 creation.	 Specifically,	 the	 case	 of	 Airbnb	 has	 been	
observed	to	represent	an	important	economic	activity	within	the	tourism	sector	and	was	previously	
difficult	to	accurately	analyze	(i.e.,	only	survey	data	was	used	to	analyze	Airbnb	in	Portugal	up	to	this	
point).	 Additional	 to	 exploratory	 analyses,	 this	 work	 demonstrates	 the	 superficial	 application	 of	 a	
multi-method	analysis	which,	 if	 taken	 to	greater	extent,	will	potentially	provide	more	non-intuitive	
insights	to	be	extracted.	
Portuguese	 tourism	 promotion	 agencies,	 governmental	 tourism	 management	 bodies	 and	 tourism	
related	 businesses	 can	 use	 this	 work	 for	 different	 purposes:	 Set	 up	 a	monitoring	 tool	 to	 develop	
analyses/dashboards	with	similar	data,	or	 simply	benefit	 from	the	 insights	extracted	 from	the	data	
analysis	 in	 the	 work.	 The	 broader	 view	 of	 the	 tourism	 sector	 portrayed	 here	 is	 capable	 of	 being	
maintained	 in	 a	 near	 real-time	 basis,	 having	 for	 that	 reason	 the	 capacity	 of	 providing	 the	 data	 to	





































providers	as	a	manner	of	 approaching	as	much	as	possible	 the	available	data	 to	 the	population	of	
tourists	in	Portugal.	Given	the	recent	EU	policy	of	free	roaming,	European	citizens	can	now	use	their	
mobile	plan	as	if	they	were	in	their	home	country,	whereas	non-EU	citizens	are	still	subject	to	roaming,	




Additionally,	 there	 are	 some	 inaccuracies	 in	 the	 data:	while	 some	users	 in	many	 periods	 generate	
network	events	very	frequently	(within	minutes	or	even	seconds),	others	only	occasionally	connect	to	
NOS’	 network.	 Future	 works	 analyze	 carefully	 these	 inaccuracies	 and	 check	 to	 which	 level	 of	
granularity	is	it	possible	to	use	this	type	of	data.	As	this	work	only	used	one	month	of	telecom	data	
(the	only	time	frame	to	which	access	was	granted),	it	greatly	limited	the	number	of	analysis	that	could	






may	 require	 future	 updates	whenever	 the	 policies	 of	 the	 used	 APIs	 change	 (as	 is	 happening	with	
















public	 reviews)	 that	 were	 actually	 completed.	 Although	 the	 user	 data	 sample	 extracted	 from	 the	
overall	reviews	was	not	randomly	generated,	it	is	highly	representative.	The	number	of	total	completed	












Moreover,	 given	 the	 recency	 of	 the	 popularity	 of	 the	 Airbnb	 platform,	 it	 is	 far	 too	 early	 to	 have	
certainty	of	the	impact	this	platform	can	have	in	the	overall	tourism	panorama.	As	this	this	new	service	
is	still	going	through	a	fast	growth,	markets	are	still	accommodating	to	it.		
Finally,	 it	 is	also	 important	to	mention	the	 impossibility	 to	calculate	the	exact	number	of	overnight	
stays	on	Airbnb.	This	happens	because	no	information	is	provided	about	the	number	of	guests	staying	
for	each	booking	or	total	guests	for	each	month,	or	even	maximum	number	of	guests	per	listing.	The	










The	 recommendations	mentioned	 in	 the	 conclusions	 section	are	based	on	 this	 first	 analysis	 of	 the	









- Firstly,	 in	order	to	attain	representative	data	sets	 from	social	media	platforms,	 future	work	
should	consider	the	adaptation	and	development	of	the	necessary	adjustments	to	overcome	
some	of	the	limitations	mentioned	in	the	section	above.	
- Secondly,	 additional	 network	 science	 concepts	 should	 be	 used	 to	 study	 the	 telecom	 data.	
Through	these	sources	of	data,	patterns	of	tourist	behavior	can	be	analyzed	using	sequence	
clustering	 methods	 and	 machine	 learning	 concepts	 such	 as	 the	 application	 of	 word2vec	
algorithms	in	order	to	understand	the	relationship	of	each	point	of	interest	regarding	tourist	
flows.	
- Thirdly,	analysis	of	 tourist	 feedback	and	trends	using	social	media	data	should	be	executed	
using	 Text	 Mining	 techniques	 such	 as	 Named	 Entity	 extraction	 (detection	 of	 the	 topic	 in	
discussion)	and	Sentiment	Analysis	(association	of	sentiment	to	topic	extracted	from	Named	
Entity	Extraction).	It	might	be	useful	to	add	more	sources	of	data,	both	from	other	websites	
(e.g.,	 reviews	 websites,	 hotel	 bookings	 etc.)	 or	 even	 better	 understanding	 local	 business	
activities	 and	 third	 party	 website	 activities	 through	 RSS	 feeds,	 thus	 allowing	 the	 user	 to	
understand	what	is	happening	in	the	environment	in	which	the	latter	is	inserted	into.	
Additionally,	by	using	telecom	data	along	with	the	social	media	data	it	is	possible	to	correlate	findings	










A	 preliminary	 study	 showed	 the	 current	 trends	 of	 tourism	 in	 Portugal,	 compared	 to	 the	 growing	
demand	of	tourism	worldwide	and	specifically	Europe.	This	allowed	the	breakdown	of	both	positive	
and	negative	consequences	of	tourism	growth,	divided	by	Economic,	Sociocultural	and	Environmental	
effects.	Finally,	 it	was	observed	 that	 the	symptoms	experienced	by	European	cities	with	significant	




The	 tools	 developed	 posit	 a	 proof	 of	 concept	 that	 can	 be	 used	 to	 produce	 production	 ready	









Portuguese	 emigrants’	 visits	 and	 provided	 confirmation	 on	 the	most	 commonly	 visited	 regions	 in	
Portugal	(Lisbon,	Porto	and	Faro).	
A	social	media	crawler	was	developed	to	fetch	data	from	Facebook,	Instagram	and	Twitter.	Such	tool	
crawls	 data	 not	 only	 tourists’	 generated	 content	 about	 given	 their	 experience,	 but	 also	 the	 locals’	








































between	key	hubs	 (corresponding	 to	already	existing	bus	 stops),	 thus	proposing	centralized	 routes	


















• The	 number	 of	 permits	 issued	 would	 be	 segmented	 and	 adjusted	 for	 each	 municipality,	
implying	that	 in	order	 to	 list	an	accommodation	 in	Airbnb	the	owner	will	 require	a	Sharing	
Permit	for	the	corresponding	listing	and	municipality.	The	decision	process	of	the	allocation	of	
these	 permits	must	 take	 into	 account	 the	 consequences	 for	 adoption,	 the	 impact	 on	 local	
economies,	sustainability	of	tourism	and	avoidance	of	over-concentration	of	short-term	rental	
supply.	
• Sharing	 Permits	 would	 be	 transferable	 among	 citizens.	 To	 do	 this,	 the	 creation	 of	 a	 web	
platform	would	allow	the	 intermediation	of	the	process	where	the	pricing	of	these	permits	
would	be	based	on	market	demand	and	municipality	policies.	
• The	 terms	of	 transferable	 rights	would	 change	depending	on	whether	a	 room	or	an	entire	
apartment	is	rented.	
• The	 creation	 of	 a	 data	 sharing	 ecosystem	 would	 allow	 agents	 to	 have	 equal	 access	 to	
information	and	thus	promote	fair	competition	among	them.	
• Finally,	 the	 number	 of	 permits	 existing	 for	 each	municipality	 must	 be	 regularly	 evaluated	
considering	 the	 above	 mentioned	 factors	 and	 adjust	 the	 amount	 of	 circulating	 permits	
accordingly.	
	
As	 demonstrated,	 this	 regulation	 can	 be	monitored	 through	 the	 usage	 of	 updated	 data	 of	 Airbnb,	
allowing	the	regulatory	entities	to	monitor	which	properties	possess	the	required	permit	to	operate	in	
the	region.	
This	 supply	 regulation	would	 additionally	 allow	 Airbnb	 listings’	 daily	 rates	 and	 occupancy	 rates	 to	
increase	 in	city	centers.	This	would	consequently	allow	listings	 located	outside	of	the	city	center	to	
































open	 data	 centers	 capable	 of	 incentivizing	 research	 initiatives,	 assist	 in	 the	 development	 of	 local	
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